of the proximal interlocking screws to prevent this rare complication.
INTRODUCTION
Pseudoaneurysm, or false aneurysm, may result from trauma 1 or fracture, 2 as well as from surgeries on the knee such as arthroscopy, 3 open synovectomy, 4 total knee replacement, high tibial osteotomy, and femoral interlocking nailing. 5 Cases of pseudoaneurysm of the anterior tibial artery resulting from trauma, 2 fracture, 6 ankle sprain, arthroscopy of the ankle, 7 and Ilizarov external fixator 8 have been reported; however,
ABSTRACT
Interlocking nailing is a widely accepted and performed treatment for tibial shaft fractures. The addition of percutaneously placed transfixation screws increases the stabilisation provided by intramedullary nailing; however, the technical complexity associated with the procedure has introduced new potential complications. We report a pseudoaneurysm of the anterior tibial artery caused by a proximal interlocking screw after intramedullary nailing surgery to repair a tibial shaft fracture. The patient experienced complete relief of symptoms following removal of the nail and the screws, excision of the proximal fibula, resection of the pseudoaneurysm, and ligation of the anterior tibial artery. We recommend the oblique placement pseudoaneurysm as a complication of tibial interlocking nailing is very rare.
CASE REPORT
A 30-year-old man sustained a closed fracture of the right, upper-third tibia following a road accident and was presented to At one-year follow-up, the fracture had united but the patient complained of a swelling over the lateral aspect of the upper third of the right leg that increased with walking. He was unable to dorsiflex the foot, but had no complaints pertaining to circulation. On clinical examination, the right, upper-third portion of the leg was swollen. The swelling, around 5x5 cm in size, was compressible and palpable over the anterior aspect of the fibular head and neck region. It was pulsatile in nature, and a bruit could be heard over this area. The patient had weakness of the foot dorsiflexors. Distal circulation and peripheral pulses were clinically normal. A provisional diagnosis of an aneurysm was made, and radiography revealed union of the fracture with no other findings. A Doppler study revealed a pseudoaneurysm at the bifurcation of the popliteal artery with the classic 'yin-yang' sign. A computed tomographic angiogram revealed a dumbbell-shaped pseudoaneurysm arising from the anterior tibial artery and extending across the interosseous membrane, with the 2 bulbs on both sides (Fig. 2) .
During the removal of the interlocking nail and the locking screws, the lateromedial screw was found to be just under the aneurysm (Fig. 3) . The fibular head (subperiosteal) was excised along with the whole of the proximal 8 cm of the fibular shaft, the aneurysm was approached and resected (Fig. 4) , and the anterior tibial artery was ligated. 15 months after resection of the aneurysm, the patient 
DISCUSSION
Pseudoaneurysms are often caused by trauma that results in a tangential laceration of the wall of an artery. 9 Continuity of blood flow through the lacerated artery is usually maintained, and both the patient and the physician are initially unaware of the arterial injury. After days or weeks, the blood clot gradually liquefies and the firm immobile mass surrounding the artery begins to pulsate; hence, a descriptive term for these lesions was 'pulsating haematoma'. With the appearance of pulsation, the aneurysm begins a progressive and unrelenting enlargement that destroys nerves, erodes bone, and eventually ruptures and causes death.
False aneurysms are distinguished from true aneurysms by a wall composed of fibrous tissue rather than components of the normal arterial wall as in true aneurysms. As the haematoma enlarges, the tissues are firm, tender, and warm, which may be mistaken for an abscess or a neoplasm. 1 A therapeutic catastrophe is possible if surgery is performed based on such misdiagnosis. A traumatic aneurysm usually causes no disability until it enlarges to compress adjacent nerves and cause pain, paraesthesia, and eventually paralysis. Surgery should be performed as soon as the diagnosis is made because of the inevitable outcome of enlargement and rupture. If neurological symptoms are present, surgery should be urgently performed.
Intra-operatively, the aneurysm is opened, the inner content is removed, and the injured area is excised. If the involved artery is small and not essential to normal circulation, ligation may be performed as in the present case, in which the posterior tibial artery was patent and the anterior tibial artery was ligated. 10 However, if the sole artery essential for circulation is involved, continuity may be restored by an end-to-end anastomoses or by insertion of an autologous vein graft.
The presently reported aneurysm was probably caused by the initial drilling of the locking screw, which injured the anterior tibial artery. The anterior tibial artery is a branch of the popliteal artery that arises at the lower border of the popliteus muscle. It passes forward to the anterior aspect and lies on the interosseous membrane medial to the fibular neck. Pseudoaneurysm over the anterior tibial artery was resulted from the close proximity of the artery to the lateromedial interlocking screw, which lay distal to the Herzog bend, about 2 cm distal to the tibial tuberosity (Fig. 1) . Excision of the proximal fibula was required in order to decompress the lateral popliteal nerve and to gain access to the posterior part of the pseudoaneurysm, which was behind the interosseous membrane (Fig. 2) . Laxity of the lateral collateral ligaments was prevented with a subperiosteal resection and the meticulous suture of the periosteum and the attached ligaments to the proximal tibia.
CONCLUSION
After an extensive search of the literature, we found that this is perhaps the first report of a false aneurysm of the anterior tibial artery following tibial interlocking nailing, although false aneurysm following femoral interlocking nailing has been reported. 5 The location of the lateromedial locking screws was very close to the course of the anterior tibial artery, which crossed over the interosseous membrane and, therefore, may have been liable for the injury of the proximalthird of the leg.
Tibial interlocking nailing for fracture of the tibia is a common procedure, but often associated with complications. To prevent the development of pseudoaneurysm, we recommend oblique locking screws from the anteromedial and the anterolateral aspects, which are available with the third-generation nails over the lateromedial interlocking nails.
